N-(2-Ethylhexyl)rhodanine (6).
To a suspension of bis(carboxymethyl)trithiocarbonate (5 g, 22.09 mmol) in isopropanol (50 mL), 2-ethylhexylamine (3.6 mL, 22.09 mmol) and trimethylamine (13.5 mL, 22.50 mmol) were added. The resulting mixture was stirred and refluxed for 1 h. After cooling to room temperature, solvent was evaporated under reduced pressure. The 
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resulting oily crude was purified by flash chromatography (silica gel, hexane/DCM 1:1), providing title compound as colorless oil (3.87 g, 77%). 1 H NMR (400 MHz, CDCl3) δ: 3.97 (s, 2H), 3 .90 (d, J = 7.4 Hz, 2H), 2.04-1.93 (m, 1H), 1.37-1.21 (m, 8H), 0.89 (t, J = 7.5 Hz, 3H), 0.88 (t, J = 6.8 Hz, 3H) ppm.
2-(3-Hexyl-4-oxothiazolidin-2-ylidene)malononitrile (7).
To an acetonitrile solution (70 mL) of hexyl isothiocyanate (3.4 mL, 22 mmol) and malononitrile (1.32 g, 20 mmol), DBU (3 mL, 20 mL) was added at room temperature. After stirring for 30 min, ethyl 2-bromoacetate (3.8 mL, 34 mmol) was added. Reaction was stirred at room temperature for 1 h and then stirred further 3 h at reflux. Upon completion, reaction was quenched with 2 M hydrochloric acid aqueous solution and extracted with DCM (3 x 50 mL), dried over Na 2 SO 4 , filtered and evaporated under vacuum. Purification was carried out by column chromatography (silica gel, DCM/hexane 3:1) yielding a tan solid (4.19 g, 84%). Further purification may be carried out by recrystallization from minimal amount of methanol at -20 °C. 1 
N,N-Bis(4-butylphenyl)thiophen-2-amine (9).
Into a 100mL 2-neck round flask 2-bromothiophene (0.24 g, 1.5 mmol), bis(4-butylphenyl)amine (0.42 g, 1.50 mmol), Pd 2 (dba) 3 (18 mg, 0.04 mmol), and P( t Bu) 3 HBF 4 (44 mg, 0.15 mmol) were added. After purging the air with N 2 , dry toluene (20mL) was introduced, and the resulting mixture was degassed by bubbling N 2 into the solvent over 30 minutes. Then, NaO t Bu (0.43 g, 4.5 mmol) was added in one portion into the mixture, and degassed for further 10 min. Reaction was stirred at reflux for 18 h. After cooling down to room temperature, the mixture was diluted with toluene (100 mL) and washed with H 2 O. Separated organic extracts were dried over anhydrous Na 2 SO 4 , filtered, and dried under reduced pressure. Product was purified by flash chromatography (silica gel, hexane/DCM 10:1) obtaining a yellow oil (0. 44g, 82%). 1 
N,N-Bis(4-butylphenyl)-5-(trimethylstannyl)-2-thiophenamine (4).
Inside a 100 mL flame-dried 2-neck round flask with nitrogen atmosphere N,N-bis(4-butylphenyl)thiophen-2-amine (9) (0.70 g, 1.92 mmol) was dissolved in dry THF (20 mL). After cooling to -78 o C, BuLi (2.5 M in hexanes, 1.15 mL, 2.90 mmol) was added dropwise over 10 min. The resulting mixture was warmed to 0 o C and stirred for 1h. Then, trimethyltin chloride (1.0 M in hexane, 3.85 mL, 3.85 mmol) was added in one portion and the mixture was allowed to warm to room temperature and stirred overnight. Saturated ammonium chloride solution (20 mL) was added to the reaction mixture and the product was extracted with diethyl ether. Combined organic extracts were dried over anhydrous Na 2 SO 4 , filtered, and solvent removed under reduced pressure. Product 4 (0.70 g, 70%) was obtained as an oil and used in the next synthetic step without further purification. 1 
3,6-bis[di(4'-butylphenyl)aminophenylene]-9H-fluoren-9-one (3).
Into a 100 mL 2-neck round flask filled with dry toluene (20 mL) and nitrogen, 4-butyl-N-(4-butylphenyl)-N-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)aniline (0.68 g, 1.4 mmol), 3,6-dibromo-9H-fluoren-9-one (0.24 g, 0.70 mmol), Pd 2 (dba) 3 (16 mg, 0.02 mmol), and P(o-tolyl) 3 (21 mg, 0.07 mmol) were dissolved. The mixture was degassed for 30 minutes. Then, a previously degassed K 3 PO 4 (4.4 g, 21 mmol) DI water solution (7 mL) was added. The resulting mixture was stirred at 100 °C for 18 h. The mixture was cooled to room temperature and washed with H 2 O. After extraction with DCM, combined organic extracts were dried over anhydrous Na 2 SO 4 , filtered, and evaporated. The resulting crude was purified by flash chromatography (silica gel, hexane/ dichloromethane 1:2) giving the title compound as an orange solid (0.3 g, 44%). 1 Into a 100 mL 2-neck round bottom flask equipped with a condenser, 3 (0.12 g, 0.14 mmol), 3-(2-ethylhexyl)-2-thioxothiazolidin-4-one (6) (0.17 g, 0.70 mmol), and NH 4 OAc (75 mg, 0.9 mmol) were added to glacial acetic acid (10 mL). The mixture was stirred at 118 °C for 24 h. After cooling to room temperature, the reaction was diluted with chloroform and repeatedly washed with a NaHCO 3 saturated solution until no CO 2 generation is observed. Organic extracts were dried over anhydrous Na 2 SO 4 , filtered, and dried. Purification was carried out by flash chromatography (silica gel, hexane/dichloromethane 1:2) to give a dark purple solid (0.04 g, 30%). 1 Into a 100 mL 2-neck round bottom flask equipped with a condenser, 3 (0.14 g, 0.16 mmol), 2-(3-hexyl-4-oxothiazolidin-2-ylidene)malononitrile (7) (0.21 g, 0.78 mmol), and NH 4 OAc (86 mg, 1.12 mmol) were added to glacial acetic acid (10 mL). The mixture was stirred at 118 °C for 24 h. After cooling to room temperature, the reaction was diluted with chloroform and repeatedly washed with a NaHCO 3 saturated solution until no CO 2 generation is observed. Organic extracts were dried over anhydrous Na 2 SO 4 , filtered, and dried. Purification was carried out by flash chromatography (silica gel, hexane/dichloromethane 1:2) to give a dark purple solid (0.07 g, 40%). 1 
3,6-bis(5-(bis(4-butylphenyl)amino)thiophen-2-yl)-9H-fluoren-9-one (5).
Into a 100 mL 2-neck round bottom flask equipped with a condenser, N,N-bis(4-butylphenyl)-5-(trimethylstannyl)thiophen-2-amine (4) (0.70 g, 1.34 mmol), 3,6-dibromo-9H-fluoren-9-one (0.20 g, 0.60 mmol), Pd 2 (dba) 3 (0.014 g, 0.014 mmol), and P(otolyl) 3 (0.018 g, 0.06 mmol) were added to dry toluene (15 mL) under nitrogen atmosphere. The reaction mixture was degassed for 30 min, and then stirred and refluxed for 18h. Upon cooling, Et 2 O (50 mL) was added and then washed with H 2 O (2 x 50 mL). The organic layer was extracted, dried over anhydrous Na 2 SO 4 , filtered, and evaporated to dryness. Purification by column chromatography (silica gel, hexane/DCM 1:2) gave rise to a dark red solid (0.44 g, 80%). 1 Into a 100 mL 2-neck round bottom flask equipped with a condenser, 5 (0.10 g, 0.11 mmol), 3-(2-ethylhexyl)-2-thioxothiazolidin-4-one (6) (0.14 g, 0.35 mmol), and NH 4 OAc (60 mg, 0.77 mmol) were added to glacial acetic acid (10 mL). The mixture was stirred at 118 °C for 24 h. After cooling to room temperature, the reaction was diluted with chloroform and repeatedly washed with a NaHCO 3 saturated solution until no CO 2 generation is observed. Organic extracts were dried over anhydrous Na 2 SO 4 , filtered, and dried. Purification was carried out by flash chromatography (silica gel, pentane/dichloromethane 10:1) to yield a dark green solid (0.03 g, 35%). 1 Into a 100 mL 2-neck round bottom flask equipped with a condenser, 5 (0.18 g, 0.20 mmol), 2-(3-hexyl-4-oxothiazolidin-2-ylidene)malononitrile (7) (0.27 g, 1.02 mmol), and NH 4 OAc (0.11 g, 1.43 mmol) were added to glacial acetic acid (10 mL). The mixture was stirred at 118 °C for 24 h. After cooling to room temperature, the reaction was diluted with chloroform and repeatedly washed with a NaHCO 3 saturated solution until no CO 2 generation was observed. Organic extracts were Corrected emission spectra were collected using a Fluorolog-3 HORIBA spectrofluorometer. The emission quantum yields for all the dyes under study were determined, at 25  2 ºC from N 2 -purged solutions in distilled dry dichloromethane with optical densities ≤ 0.1, by comparison with the corresponding emission spectrum of [Os(phen) 3 ] 2+ standard ( em = 0.021 in acetonitrile). 4 Same excitation wavelength and identical emission wavelength ranges were used for all the samples. The optical density of each solution was checked before and after collection of the corresponding emission spectrum. In these conditions, the unknown  em values were calculated as follows:
where  em is the emission quantum yield, I is the integrated emission intensity,
A is the absorbance at the excitation wavelength, and n is the refractive index of the solvent. The subscript Ref refers to the reference standard of known quantum yield.
The energy of the 0-0 transition (E 0-0 ) of each dye was determined by converting to wavenumbers the wavelengths of the absorption and emission maxima, and taking half the difference between the peaks, which was added to the wavenumber of the emission peak and then converted to eV units. This allowed the calculation of the excited state redox potentials of the RFTA compounds by using the following equations:
where E Ox * and E Red * are the excited state oxidation and reduction potentials, respectively; E Ox and E Red are the ground state oxidation and reduction S25 potentials, respectively, determined from cyclic voltametry measurements (Table 2 of the manuscript), and E 0-0 is the energy of the 0-0 transition between the lowest vibrational levels of the ground and excited states. 
Theoretical calculations
Theoretical calculations were performed for the rhodanine-based D-A-D dyes under the density functional theory (DFT) framework using the Gaussian 09 (version D01) suite of programs. 6 The well-established hybrid exchangecorrelation B3LYP functional 7 was used in combination with the correlation consistent Dunning's cc-pVDZ basis set. 8 Fully relaxed minimum-energy structures were obtained at the B3LYP/cc-pVDZ level ( Figure S2 ). Solvent effects were included in the optimization according to the self-consistent reaction field (SCRF) procedure through the polarizable continuum model (PCM) using dichloromethane as a solvent. 9 Frontier molecular orbitals were calculated at the B3LYP/cc-pVDZ+PCM level ( Figure S3 ). The molecular orbital topologies were depicted by means of the Chemcraft 1.6 software 10 using isovalue contours of ±0.03 a.u. Time-dependent DFT (TD-DFT) calculations 10, 11 were carried out for the D−A−D systems at the B3LYP/6-31G** level in dichloromethane. The 30 lowest-lying singlet excited states (S n ) were computed. TDDFT simulations of the UV−vis spectra were generated by convoluting each electronic transition with a Gaussian function of full-width-at-half-maximum FWHM = 0.20 eV ( Figures S4 and S5) . Figure S10. Normalized TD-DFT simulations of the absorption spectra calculated at the B3LYP/cc-pVDZ level of theory in dichloromethane taking into account the maximum value of the lowest-energy charge-transfer peak.
